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Some words about the Jezow Sudecki ¢liding airfield and some
questions relating to wave flight. Hlepules 14 no.1:6-7 Ja '62.
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214-18(im German 200 173011350 .- Haman sywvtta o
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submtances and is attribusted 1o the mol. stes o of
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lands in the regions €30 A, 240 100, 16T 1127 end
1310 152 em. "), The phosphoric aculs have diffus
bands around A1, s, 1150 and 12770 on 0, NSy,
glaw shows similar iffuse lines which o not alter when the
gluss is bested to XN1°, K. 1. Roeentaum
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Low-frequency scattering traln p-, m- and »-dilodo-
Mlcln..,,_ﬁ,;z;,éhmt and A. V. Norshunos. Compe
vend. aeod 36v. U RS S, 20, -1{1wm - ia English)
The new type of wattering spevtunt bt viad b orystals
ol org. substances is probably due to the intennol vilwa-
tions, tiansiationa) and angular, within the coyst Lattke
A true test of the theory seems possihile only by the comn-
parison of the spectrs of substances having the same struc-
1ure but cuntg. different isotopes but an approach to the
solution of the problem is made with p- (D), m- (11} and o-
111) CoMuly, which bave the same mass but diffesent strue.
tuires and consequently different mosnents of incriia. The
cryst, lattices of 1 and 11 are known 10 be clowly related,
that of HI, less completely known, is wmilar. The fow -
frequency Raman lines in cm.-t, obtsined with mono-
crystals st room temp. with the uitraviolet portion of the
spectrum abeorbed by 109, NeNOs in HYO are: <
116; W N, W, 101; H1 23, 46, 74, *2, tn, 127, The
agreement {n the frequencies for the 3 compds iseaplained
as due 10 the fact that all 3 have the same maw, i ¢, they
are the ( ¥ hole mols. in the
crystal lattice. i

should then possibly be put down 10 the angular vibyations
of the whole mols. Janet E. Austin
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GROSS, YE. F.

"The Low-Frequency Scattering Spectrum in Hexamethyl-benzene Crystals," Is. Ak. Nk
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Klectroaic Raman effect. Ky Fukisons, A %.-\m wmd
A Seidel.  Acta Physicockim. U, RN, 513501 41940,
(in English).-~The supposed electronic Kaman cffeet
found by Sitaiva and Venkataramioh (.4 33, Teeidd 4
Sm(NOy)s solne. is ascribed 10 2 misinterpretatim of the
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spectrum as hackground,  No satisdactory esulence for an
clectronic Raman effect han been brovghs forth as yet
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Gross apd A. Sirumiatnihov (Compt. rend. diad Sov 17K S N1,
—281).-—~Measwrements of the spectra of sattenng of p-

ceesal (I and of PROH at room temp. and at 140° for (1 and 347
for 1RO confrm the view, detivod from theoretn al vonsuderations,

that in viscous liquids the intensity of the depularisnt unidisplaced
component of the Hayleigh line is connected with the depolarivead
hashground obeerved near the components of the 1n et O
heating (D or PROH y deceeases matkedly . the undisplacesd hine
drcreases in intensty, and & strang degrdatised comtinuens tack
xround appoars i ite neighbourhosd. .81

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



s y, J y I

. The diflumon spe
{Chhrg syslohenanal. «amphor, teeneul.
ned anwuml the Kayleugh line
. the kew v

rynsls showed any kw-» lines uf nutn cabile ntenuty
(8} amed Cgt'le showed a distinct e hgroumd extembing 20 3 um '
away {nnn the Haylrigh line ‘The results sl et enalile & chone
10 be made hreiween the 1'suling Yowles thewy of complete totatien
andd the Frenkel theuey of ** utlentation fusien " ot mn -ul-;unu-
- 1yt

4/5’ in  THUR. EKSPER —_—
.1 Jeorel. £,
Fiz,

Iy No.¢0, 194 -

A R ED u



..'....‘.—_'_"T"_" 3.0 XY - - _
EEEEERR n;nﬁi?ﬁ?ﬁ‘h
A b b &8 M ! q '] LJ,_A._L,LMlaDu:: [}

sy it LROEOY
PROCILIEY AND POCPERI Y & b3

r-@¢
»-00
-0

o

g
-

-0

o000 e
o000 2F

= " ueB0
R Oty
.

N

S. 19, &0 20 Enghadi; J. Expil lhewet,

{a_'gq- [ .Y

ats-ita  sETALLVAGKAL Livenatead CLALLIPICATION
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GROG3, YK, F.
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USSR/Physics - Hydrogen Bond 1 Aug- 49
' Spectrum

*Vibraticns of the Hydrogen Bond and the Dispersion
Spectrum,” Ye. F. Gress, Corr Mem, Acad Sci USHR,
V. I. Val'kcv, Phys Irst, Leningrsld State T fment
A. A. Zhdsnov, b pp

"Dok Ak Nauk SSSR" Vol LXVII, No 4

Dlgagrees with generally accepted explanatior that
bands of water (and other substances) situsted in
the low-frequency region of the dispersion spectrum
are csused by intramolecular vitrations of water
molecules. It 1= usually suppozed tha%t the bend

- 3/50793

USSR/Pkysics - Hydrogen Bond 1 Avg 49
{conta)

having an intensity maximm around 175 cm-l is due
t0 a translation intramolecular 1uu.n..ﬂ.ou and the
band with maximums arcund 500 and 750 co-+ 18 due
to rotation vibration of the water moleacules.

8ince about seven other substances including heavy
water, formic acid, methyl and ethyl .wlcochol,

and benzoic acid Eﬂd simlilar maximms, and mwuno
Ansel'm and Porfir'yeva ghowed that a Enm trans-
lation-rotation vibration cccurs in tke molécnlar
lattice, the above-mentionel explanation is act
convircing. Submitted & Jur ww .

L 3/50193
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Ta 2/;

mm.wm\mg»o.-od.g.-onwgn movrw
) Polarization

"Polarization of the Spectrum of Second-Order
Dispersion of a Rock Salt Crystal,” Ye, F. Gross,
Corr Mem, Acad Sci USSR, P. P. Pavinskiy, A. I.
Stekhanov, Leningrad Physicotech Inst, Acad Sci
USSR, 4 pp .

"Dok Ak Nauk SSSR" Vol LXVIII, No 1

Used a quartz spectograph and a poweriul watere
cooled mercury-arc lamp to study eubjs:t epectrum.
Mercury resonance line of 2,537 A vas used for
excitation. Placed rock salt crystale in epecial

- 2/507102

USSR/Physics - Crystals, Rock Salt Sep &9
Polarization (Contd)

quartz containers, heated to 700° and illupinated
by an unpolarized source light. Light diffused
by rock salt crystal was collected by a fluorite
lens and passed through an Iceland spar crystal
set in front of the spectrograph slot. Results
of polarization studies of reflective diffusion
spectrum of rock salt at high temperatures showed
that most polarized part of spectrum is that of
lov frequencies from 60 to 200 cm~l. Submitted

b Jul A9,
| \w\oiw T/O0R,
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USSR/Physics -

. 5! of the R
!-Hg It””m- F. mﬂommv OOHuH SM.'M.& mﬂwﬁﬂ U i{men
wov”mmo.« Poys Insts Leningt
’
Zhdanov

Support of

100-250 cm

EOH

1t should

USSR/Physics -

H.P'ﬂn..Ao
Yan der

thesis

wings

to each othe

vasl forces ac

Supmitted b Aug 49
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. and the n process of Jsp= :
any 3 . Vesins
Lemingrad., . PNo, 3, 08 o, LA s, ALITA; . |
46, 24022.—The Raman speeten were examd. of the bo- : - i
i hutylene tliner, trimer, tetrumer, sentuiner, and polymer /
— (av. ol wt, BOO). The dimer Bas the {re weneies (in
i am oY) ol 1106, LAGE, L4, 1004, anel 670 the teimer o
: 1103, 1400, 1038, 1652, 1071, and JO87; the tetramer of . e
1110, 1408, 1837, 1850, and 3078; the pentamer of 1105, .
1410, 1640, 1649, 3070, and 3085, wnd the rolymcrol 1Nz,
. 17, 1060, 3071, and JORN, From cna yais of the fre-
[ uencica it was conclutied that in the dimer and the trimer
“ the double bond, C:C. 1s tocated at the ende and in the
. iniddle of thie mnl. In the trimer, pentamer, and polymer
the double bond i found preferentially nt the ends of the
chain.  Purther polymerization is fuvored by lucation of the
C:C at the cnuds of the mols. R. D, Krow .
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UBSR/Physics - Combination Scattering Apr 50
Spectra

"Spectra of Combination Scattering of Small Fre-

quencies in Para-, Meta-, and Ortho-Diiodobenzene
Crystals,"” Ye. F. Gross, A. V. Korshunov, V. A.

Sel'kin, Leningrad State U, 4 pp

"Zhur Eksper 1 Teoret Fiz" Vol XX , No &4

Problems encountered in dynamics of molecular
crystallic lattices are considered best studied

by method of combination spectra. Introduces
experimental results in study of subject spectra.
Table gives frequency (in cm-1l) versus intensity

of line for subject chemicals. Submitted 15 Dec &9,
- 159199
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USSR/Chemistry - Fuels, Synthetic 11 Dec 50

Elastomers

"Spectra of Combination Dispersion and the Process
of Iscbutene Polymerization," Ye, F. Gross, Corr
Mem, Acad Sci USSR, K. B. Nel*Son, Ya. M. SlobGdin,
Leningrad State U imeni A, A. Zhdanov, Mil Med Acad
imeni S. M., Kirov

in L

"Dok Ax Nauk SSSR" Vol LXXV, No 5, pp 697-700

Constituticn cf the dimer (I), trimer (II), teramer
II1}, pentamer (IV), and polymer having av mol wt
of 80C (V) detd frcm their spectra. Found I to co -

- . PR S

- 17219

.y
Ceeee -

USSR /Chemistry - Fuels, Synthetic . .. 11, Pec 50
Elastomers (Contd)

comdistt of the 2 possible isomers; II of isomers

having double bond both in middle of chain and at end,

vhile mol cf III, IV, and V have double bonds at end .
of chains cnly.

- : 172719
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| USSR/Chemistry - Fuels (Conta)

mol structure with
- C=C bond at end of chain. .

-
— UBSR/Chemistry - Fuels Apr- 51
o Plastics :

“Spectra of Combination Scattering of Light of Low-
Molecular Polymers and the Polymerization of Iso-
butene,” yve. F. Gross, K. V. Nel'son, Ya. M. Slo-
bodin, State U imeri A. A. Zhdanov, Leningrad

"Zhur Piz Knim" vol XXV, No 4, pp 504-512

Obtained spectra of combination Bcattering of light
for dimer, trimer, tetramer, pentamer, and polymer
of isobutene with av mol wt 800. Analyzed vibra- |
tion frequercy or =C=CHp group. Detd positions of

i
|
~

Apr 51

cluded polymers tended towvard
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Apr 51
USSR/Physics - gpectrography P

Order,"
ight of Second

4 Dispersion of L

;CO;ME:‘O“ , P. P. Pavinekiy, A. I.

:"Uopeklu piz Nauk" Vol XLIII, No L, pp 536-586

sion of
a of combined disper
23“:»2:6.?;?::::" of theoretical and exptl
o

18.
res of 2d-order 1ight dispersion py crystals
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4{cs - Desuteriua Oxide 11 Dec 51
(,0)

L .‘ .
~Conbination mao««on»wu OMurwwuw mm-hwu ”Mnonmuﬂ

tals of Heavy Ice s . F. et
Mbon.m.ﬂuhu. Acad Sci USSR, V. I. Val'kov, Phys Inst,
Leningrad State U i{meni Zhdanov

“Dok Ak Nauk SSSR" Vol LXXI, Fo 5, PP 161-763

mvunouo»nuoﬂld»ouou auo-wonauda MMboMﬂdwgu

tion scattering in heavy ice GWMV co e avonnao

in the literature, the authors <MMMWMMQ e ient
tion sca

entire spectrum of combina

in heavy ice crystals and compared its complete

220776

USER/Buclear PhYs

. They ob~
spect t of light ice (E 0) -
§Mﬁ an» MWHMWNE frequencies om the -ﬂanou.
img spectrum in D0 ice: 2,690, m.moop.wammlnw”
».&o.md.mu?mum.»a.m&.-a

Sehmitted 11 Oct 51.

210176
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GROSS, E. F.
USSR (600)

Physicists

Prof. V. N, Tsvetkov, winner of the Stalin Frize. Vest, Len. un 7 No 6, 1952,

9. Monthly List of Russian Accessions, Library of Congress, May 1953, Unclassified.

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(
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N USSR/Physics - Spectroscopy, Crystals My 52

. "Some Laws Governing the Spectra of Low-Frequency
. Combination Scattering /Raman/ of Iscmorphous

Crystals of Dihalogen-Substituted Derivatives of
Benzene,” Ye. ¥. Gross, A. V. Korshunov, V. A.
Selkin, Leningrad State U

"Zhur Eksper i Teoret Fiz" Vol 22, No 5, pp 579-589

Outlines exptl research on subject spectra which
allows one to attribute some spectral frequencies
of scattering to orientational mol oscillation in
the cryst lattice. Proposes the assumption that
the revealed lowv-frequency lines of small intensity

219191

"APPROVED FOR RELEASE: Thursday, July 27, 2000

are excited by translational mol oscillations, due

10 imperfettions of the cryst lattice. Indedbted
to X. N. Porfir'yeva. Received T Sep 51.

R RN R Sl el Lol
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GROSS, Ye .F, ; KOLESOVA, V,a,

Banan spectra of two-
26, 167380 152 O-component silicate glasses. Zhur, Pis. Khim,

(ca 47 50-13!62,96 t53) (MLRA 6:1)

1, Leningradekiy gosudarstvennyy universitet,

1 8
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USSR /Physics - Infrared 11 May 52

"Light Absorption by Cuprous Oxide Crystal in
Infrared and Visible Part of the Spectrum,"”
Ye. F. Gross, Corr Mem, Acad Sci USSR, N. A.
Karryyev, Leningrad Phys-Tech Inst, Acad Sci
USSR

"Dok Ak Nauk SSSR" Vol 84, No 2, pp 261-264

Authors systematically investigate absorption
spectra of semiconducting crystals. Authors
state that Zhuze and Ryvkin (cf. "Zhur Elsper
1 Teoret Fiz" 20, 152, 1950) ascribed Cus0

231T97

photocond to impurity mechanism. Max absorp-
tion in infrared is found at 8.9y and 12.6p
and is explained by electron transitions. Ac-
knowledge the interest and discussions of

A. F. Ioffe and the assistance and cooperation
of V. P. Zhuze. Submitted 13 Mar 52.

231197
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USSR /Physics - Exciton Bpectrus ' 21 May S2

"Optical Spectrum of the Exciton,” Ye. F. Gross,
Corr Mem, Acad Sci USSR, N. A. Kaxryyev, Lenin-
grad Phys-Tech Inst, Acad Sci USSR “

*Dok Ak Keuk SSSR" Vol LXXXIV, No 3, pp 471-LTh

In a previous work ("Dok Ak Nauk SSSR" Vol LXXXIV,
No 2, 1952) the authors described the phenomena
observed by them duripg absorption of light in
Cup0 crystal in the infrared and visible part of
the spectrum. In this work they describe further
investigations on light in Cup0 crystal for the
case of the visible part of the spectrum. The

225781

results of these investigations vere reported

19 Sep 51 at the Phys-Tech Inst, Acad Sci USSR,

in Ieningrad, and on 12 Dec 51 at the Phys Inst,
Acad Sci Ukrainian SSR, at Kiev. References: Ya.
I. Frenkel', 1936; V. P. Zhuze and S. M. Ryvkin;
I. M. Dykman and S. I. Pekar. Submitted 17 Mar 52

(PA Seno.bld '€3)
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GROSS, Ye,F., chlen-korrespondent; ZAKHARCHENYA, B.P.
Dok1,AN SSSR 90 no.5:785-748 Je '53.

Excitons in a cuprous oxide crystal,
(MLRA 6:5)
1, leningredskiy fiziko-tekhnicheskiy institut Akademii nauk SSSR. 2, ika-
demiya nuuk SSSR (for Gross). (Blectrons) (Cuprous oxide)
(Absorption of 1light)

Describe phenomena observed by the aithers during study of the
absorption of light in cuprous oxide, and discuss their new investigations into
the pheromenon of an electron's transition to the frec zone during the photo-
dissocjation of an exciton, which corresponds to the complex absorption spe-trum
beyond the limits of hydrogen-ltke series, 260795

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(
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e

Lov Temperatures, 11 Sep 53

Cuprous Oxide
ystal st

USER/Physics -

Tmemperature of

Liquid Hel . Gr Corr Mem Acad
gci USSR;-B. P zakharchenya and N. M. Reynov; lenin-

grad Phys~-Tech 1

pst, Acad gci USSR

DAN SSSR, Vol 92, Fo 2, PP 265-267

{nvestigations of spectrum of Cux0

gk, Nos 2, 3, (1952), 90, No 9
gtill lower temps and equipment of higher

(1953)) using
disperison. Absorption 1ines of fi-1ike series,
2697107

and ghifted

ascribved to exciton spectrus, parroved
violetwards. Results are tabulated. Rec 9 Jul 93.

1 continue previous
(Gross et 8l, DAN
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UssR/Physics
Card 1/1
Authors Gross, E. F, Memb, Corres. of Acad. of Sc. USSR; Zakharchenya, B. P. and

Reynov, N. M,
Title Stark effect on excitons of cuprous oxide crystals in a heterogensous
electric field.

Periodical Dokl. AN SSSR, 97, Ed. 2, 221 - 223, July 1954

Abstract The article deals with the Stark effect as observed on the spectrum of
cuprous oxide crystals placed in a strong heterogeneous electric field
which was built with specially designed and arranged electrodes. Pic-
ture-diagrams and a table show the results of the experiment. Two refer-
ences: 1 since 1913. Table, drawing, photos.

Institution : Acad. of Sc. USSR, The Physico-Techn. Institute. Leningrad

Submitted .t June 7, 1954
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USSR/ Physice - Spectral analysis
Card 1/1 Pub. 22 - 12/10

Authors + Cross, E, F., member corresvondent of the Acad. of Scs. of the USSR; Zahhar-
o , Do Po} and Reinov, N. M. .
Title ¢+ Fine struicture of the exciton series 14nes in cuprous oxide

Perlodical @ Dok. AN SSSR 99/2, 231-234, Nov 11, 1954

* Abstract 1 A spectral analysis 1s presented of the excitone series ab low-temperatures.
A spectrograoh with a diffraction grating of a large gratim-—constant was used -
for the analysis., It revealed a fine structure of cuprous oxide (Cug0) erys-

tals - many fine absorption lines were observed in the yellow portion of the
spectrum, Six references; 5-USSR (1952-1954) Photo-diagram; tables; dia-
grams.

Institution : Leningrad Physico-Technical Institute of the Acad. of Scs. of the USSR

Submitted ¢ see
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USSE/Physics - Zeeman's effect

CIA-RDP86-00513R00051703

Card 1/1  Pub. 22 - 10/45
Authors : Gross, . F,, memb, corresp. of the Acad. of Scs. of the USSR; Zakharchenya,

B P""., and 'ﬁynov, N. M.

Title : 7Zeeman's effect in the spectrum of the exciton of cuprous-sulfate crystals

Periodical Dok. AN 5SSR 99/b, 527-528, Dec 1, 1954

Abstract A study of the causes of existance of an abundant mmber of absorvtion lines
in the spectrum "of the Cu,0" exciton (combination of a hole and an electron)

is described, The study was conducted with the help of a wide dispersion
snectral apparatus in a strong magnetic field. Four USSR references (1952-
1954). Table; illustrations.

Institution : leninerad Physico-Technical Institute of the Acad. of 3cas. of the USSR

Submitted vee
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USSR/ Chemical Techneclogy. Chemical products and Thelr Application -- Silicates.
Glass. Ceramics. Binders, I~

Abst Journal: Referat Zhur - Knimiya, No 2, 1957, 5166
Auther: Gress, Ye. F.u Kolesova, V. A.
e -

Institution: Academy of Sciences USSR

T4t1le: Raman Effect and Structure of Vitreous Bodies

Original
Publication: Sb. Stroyeniye stekla, M.-L., Al SSSR, 1955, 56-01

Abstract: Data are presented concerning change in frequencies and intensities of
Raman spectra oD alteration of composition of glass (¢) (quartz, so-
dium silicate and potassium pilicate). On the pasis of enticoinci-

jences of vibration spectra of crys-alline quartz and vitreous silice
the ~onclusion is drawp s network of vitreous silica
cannot be considered to be 8 faulty lattice of crvstalline quartz.
From investigations of vitreous silica by other methods (for i{nstance,
density measurements, X-ray diffraction analysis), and also on taking
1nto account the invariable separation of christobalite crystals on

APPROVED :
FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(
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1]
USSR/Chemical Techn:ligy- (hem’cal Products and Their Applization -~ Silicates.
Glass. Ceramics. Binders, I-9

Abst Jourral: Referat Zhur - Khimiya, No 2, 1957, 5166

Abstra~t; devitrification cf vitreous silica, the suthors reach the conclusion
+hat structure ¢f the network of tnis G 1s close tC the siructure cf

the christsbalite lattice. iIn the case of alkall gsilicate G there 1s
nad a gradual tranaition from structure of vitreous silica to that of
vitreous metasilicate of the alkall metal, similarly to that observed
ip the case of mixed crystals. Absence of superposition in spectra
of G having inteimediate compoeitions indicates that the network of
these G comprises no large regions of chemical heterogeneity. Two-
componant alknli silicate G must be regarded elither as being entirely
uni fom chemically (tho atoms aro atatistically distributed within
the G network), or as having very small reglons of chemical hetero-
genelty -- no omall, that one may assume B mutual effect of atams of
one hotercgenesun reglon ov patural oscillations of atcms locatoed
within agcther reglon. Concernlng the question of the exintence in
G of eryntallites, i.e., of regions of high spatial orderliness,
nelither spectroscopy nor X-ray examination can provide, at the pres-~
ent, time, either a positive or a negative ansver.

APPROVED FOR RELEASE: Thursday, July 27, 2000
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(/’.‘A’~’ J’/( /

*/
Cherical Products and thel
Building Materials.

J-12
r Application.
Chemical Technology .
ussr/ Class. Ceramics.

Abs Jour: Referat 7h.-¥h., No 8, 1957, 27616

: Ye.F. Gross.
7ty imﬁamm in Class?

22-32h.
Orig Pub: vSb: Stroyeniye stekla. M.=L., AN 83SR, 1955, 3

in glass
the existence of crystallites >
. thor polnts out that refers to the ex
Abstract: mma wt bee?‘x eotablished experimentally. m"A I. Stozharov and
Peﬂ::nm of A-A. Lebedev, N.A- 'mdci)t 1“‘1‘.&55;17]..4: gpectrosco-
on, vhy 8 .
VA norinahy!-th'em;xxice: of crystallites in glass, is glven

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703

af e Ve r

J-12
+g and their Application.
Technology. Chemical Produc
USSR/Chmggiss. Ceramics. Buildirg Materials.

Abs Jour: Referat Zh.-Kh., No 8, 1957, 27618

Author : Ye.F. Gross .
I & Gane More abo tallites.
Title : Once More about Crys

01'1 Pub VSb' Stroyeniye Stek].&. Mo'L-, AN SSSR, 1955, 32h"3250
g H H

thor's opinion
4, which confirm the au
t: Considerations are expressed,
Abstrme that it is impossible to say anythingi c;i
sence of crystallites in glass basing e date
spectra and of any vibrating spectrum 1n g
1957, 5166, 5169 and 5170.
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cts and their Application.
cal, Technology- Chemical Produ
USSR/ChenIleB. Ceramics. Building Materials.

Abs Jour: Referst Zh.-kh., No 8, 1957, 27617

: Ye.P. Gross.

L

i'mver to Publication of V.A. Florinskaya.

orig Pub: v6b: Stroyeniye gtekla. M.-L., AN 888R, 1955, 332-335.

rimental reasons
Abstract: Proofs that V.A. Florinskayace Al cry}:tilﬁttega?nmgias expes erimente & for-
the presen
::r;?sege mghim, 1957, 5166, 5169 and 5170.
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USSR/Physics - Absorption spectrum Fo-30%7
éard 1/2 Pub. 153 - 22/23

Author s+ Gross, Ye..F.; Yakobson, M. A.

Title . Brief communication. Linear absorptlon spectrum in cadmium sul-

fide crystal at the temperaturc of liquid helium

periodical  : Zhur. tekh. fiz., 25, February 1955, 364

. The senior writer observed {DAN SSSR, gs, b71, 1952) in the ab-
sorption gpectrum of CdS crystal at Te77.3°K, the temperature of
1iquid nitrogen, 8 sharp line and wider band situated avound the

long-uavelength edge of the ground 1ight avsorption of CAS crys-
tal lattice, and in further development of this investigation of
exciton absorption in Cup0 crystal (PAN S35R, %0, 745, 1953; DAN
SSSR, 92, 265, 1953 and 99, 231, 1954) undertook new experiments
vith cas crystal at pely 00K, the temperature of iiguid helium,

in the course of which experiments it was clarified that the long-
wavelength edge of ground absorption of €as crystal posseu €8 Just
as does Cux0 crystal a very compiex structure (at T=h.29K the

-

senlor author and his co-workers cusarved o the cpe-trum of €45

Abstract
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A

card 2/2 FD-30

Abstract : crystal around edge of ground absorption 11 sharp absorpticn lines
and 4 wider bands indicating fine structure). The present brief
communication gives a table of the frequencies of these lires and
also the frequencies of the edges of the observed bands. The
writers note that the structure of the absorption edge depends
upon the polarization status of the absorbed light and that the
complex structure of the absorption spectrum of CdS points to the
large number of electron levels in the forbidden zone of CdS crys-
tal. Just as in the case of Cuy0 the writers assocliate the struc-
ture of the edge of the ground absorption of CdS with the excita-
tion of excitons in the crystal lattice of CdS. They thankx N. M.
Reynov, head of the cryogenics laboratory of the leningrad Physi-
cal Technical Institute. Co-authors of the senior writer in the
mentioned earlier works are N. A. Karryyev, B. P. Zakharcheniya,
and N. M. Reynov.

Institution ¢ -~

Submitted s+ January 17, 1955
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GROSS, !..r., BBLIE, M.L.
‘M*U-&

tion margins in
besic absorp iy 8:7)

and the structure of

Internal photooff.ct My 155

1
tals. Zhur.tekh.fi8. 25 0O ?
erye (Grynanognpby) 1city)

(Photoelectr
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USSR/Physics - Spectrum
card 1/1 pab. 153 - 16/19
Author . Gruss, Y. Feo ¥aplyanskiy, A. A.

n edge, interngl phctoeffect, and structure of crys-

Title . Spactrum of pbsorptio
tais

-

periodical  : Zhar. teln. fiz., 25, No 9 {September), 1955, 1661-1663

Abstract . The writers discuss the difficuit factors that determine the possibility of

rpe existence of oxeiton levels znd their properties; namely, the number of
levels. their energy. »riles of disposition, width, intensity, and porlariza-
tion of corresponding absorption lines. {n particwiar they discuss the
probiem of wpat influence is axerted by the structare of the crystalline
isttice upon the line gpectrum of absorption edgn. Tney conclude that the
oxeiton mechanism governing the excitation of the {nternal photoeflfect has
recefved nev confirmation. Nine references: c.g. Ye. F. Gress and N. Karry-
yev, DAN 3SSR, 81, U7, 1952; Ye. F. Gross and B. P. Zakuarcheniye, DAN SSSR,

90, 45, 1953

Institution

Submitted ¢ May 20, 1955
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.Ca.tegory : USSR/Opt.Jca - Fnyeice: CFrice K-5
Abs Jour : Ref Zhur - Fizika, Mo 3, 19537, No 2315

Author : Gross, Ye.F. Kapiyanskly, A.A
Title . 06 the Abacrpti:r Spectra uf Cr yetos >t Certaja Idides

Orig Pub : Zh. tekho. Fiziki, 195%. 2%, BolS, 2061-2048

Abstract : Absorpticy spectra tf sl:igss crystaw f red PEgl, {ir, Fbi 4,._I_f._‘., and CdIp (g_I_)
Were investigustei Crystals I were in the form of piates havarg & thickness 4
from eeveral ters 1> seversl turdreds of microas asd o yptical xx axis ¢ in
the plane cf th~ piats. 1 di=pisys strong dicnroism at 17.3% azd at 20°5K.
1f the plare <f tie cr yetsl is parpesdicular to the ray of light, cue observes
only the sharp &lges -f the sbe~rprizz of the crdinary azd extracrdinary rays,
the fcrmer being enitted by 250-300 A t-varl the l-nger wavaizogth relative to
the latter. At 77 3°€ tte 5330 A 1s fuily polarized with its electric vector
E perpendicular to C. At 4.27K. the porticn of the absorption spectrum of the
ordinary rsy betwsen the tvo absorption edges differs from the 77.3°K spectrum
in the following respects: the 5330 A 1ine btecomes considerable rArrover and
shifts towards 529 A, and & veaker narrov 5321 A line appears; the edges of
the continucus sbserptica shifts tevard the sh-rter waves ard forms a small
step of continucus abscrpticr at 52€0 A, with a vesk 5238 lize visible against
its background; all the lipes and the step are similarly polarized with E per-
pendicular t~ c. Crystals 11 are ic the form of plates 4 rarges from 0.1 to

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(
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Cetegory : USQR/OpLico L oinynite . - prLoE K-5

Abs Jour : Ref Zhur - Fzztka, lNo 1, 1957, N 2315

geveral micrors: the plare -f which is perperdicuige to the c axis and. are
growvn from aqueus pelutions. At 77.3°K, the crystals withd = 1L~ display
only & sharp alscrptios <lge st 4GT0-500 A, sul 1o thacrystals with d ~0.)u
one can ses oo this elgs bapds at 49L8 | a strong wie, AA® 10A), L0600 (aA-
500 A and 3708 ( & 2 =30 A} Near 3460 A, the contiuudus absorption grovs
sharply, fermisg the edge of a gtap that forms the rarkgr-ind for bands at

3130 A { &2 =30A). 2™0A istrong, 47540 A), 2¢90 A eaad 2610 A (both weak).
At 4.29K the spectrum is alwost urcrkasged, st 20°C the bezds broaden strongly
apd shift towsrd the jowg waves  The Rlgh gbserpuicn coefficient in the lines
and ir the bards (10"-«10S ~m 4, the fact that the stcichiomeiry ¢f the crystals
is maintalved As the result of the maussr in whicn they sre gr-wn, acd the
congtagcy of the stroiture of toe cbAracterystic abpsIrpTl UPoL prolonged i1-
luminaticr indicate, 1z tre authcra cpimi-o thet this ctructure can be attri-
buted to the fuzdamerntal lattice o~f crystals I aud ;. Im the case of I this

{s ascribed to excit:. excitatlcu. Crystals III vere grown frcm aqueous solu-
tion or fr:m a mw-ltes magss ani msde 1o the form of hexagonal plates with a
plane perpendicuinr te ¢ and with 4 = 50--500,4 . A =¥rrov 3835 band, the inten-
sity of which is strv:':‘gi-y dependevt ca the growth cooditiols, 18 located near
the absorptior edge 1n the wricinity of 3500 A, This vand splits up into narrow
3832 and BI5 A lines at b 2K
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CRADE R

USSR/ Physics - Crystallography
Card 1/1 Pub, 22 - 17/62

Authorg 3 Gross, Ye, F,, Mémber—Corfespondént of the Acead. of Se., USSR; and Yakob'son,
W .
Title ¢ A complex atructure of the end of the basic absorption of greenockite

_ crystals '

Periodical 1 Dok, AN sssp 102/3, 485 - 488, Moy 21, 1955

Abstract 4 yg, experimental studies of the absorption spectrum of greenockite cry-
stals (C4S) are desoribod, The studiss revealed a complexity in the long-
wave absorption spectrum of the C4S crystals which indicates the presence
of a number of discrete energy leveles in the crystalas, Nine references:
1084, 3 Germ., and 5 USSR (1947-1955). Table; 11lustrations,

Institution : Acad, of Se., USSR,_Physico—frechnical Institute
Submitted . February 4, 1955

- - R00051703(
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USSR/Physical CHefitétry - Molecule, Chemical Bod.

Abs Jour : Referat Zhur - Khimiya, No 1, 1957, 1h1

Author : Ye.F. Gross, I.M. Ginzbure.

Inst s

Title : Spectra of Composite Scattering of Crystal of Molecular
Compounds .

Orig Pub : Optika 1 spektroskopiyn, 1956, 1, No 5, 710-71k

Abstract : With a view to investigate the influence of the formation
of molecular compounds on spectra, the spectra of monocrys-
tals SbCl; (I) and SbBray (II) were studied. Low frequen~
cles of (In cm-l) 35, 58, 66, 96 and 63 and frequencies of
intramolecudad oscillations (M0) of 133, 152, 317, 342
for I and 92, 110, 227 and 236 for IT were fouﬁg. The mi-
nilﬂa and maximun moments of inertia (I, . 10-0 ang I .
10" g x sq.cm) of the molecules of I and II are:

I, = 303 and 696, Iy = 523 and 1210. The low frequencies
are satisfying the relation 2

12/ 22 = I/ I, (1) valid

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(
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USSR/Physical Chemistry - Molecule, Chemical Bond.

Abs Jour

Card 2/3

Ref Zhur - Khimiya, No 1, 1958, 141

for the frequencies of the rotational oscillations in 1so-
morphous crystals. The low and the IMO frequencies of
23bC13. CgHg (III) and 29bBr3.CgHg (IV) are as follows:

22, 43, 6k, 83, 110, 117 (111)5 22, h2, 58, 11 (IV);
and 136, 162, 312, 327, 350, 606, 989, 1176, 1573, 1607,
3062 (III)i 89, 102, 213, 225, au1, 990, 3065 (IV).

The comparison of the spectra of I, IT, IIT and IV leads
to the conclusion that the low frequency spectra of I, II
and IIT, IV differ essentially, while the IMO frequencies
of III, IV coincide with the IMO frequencies of I, II and
csn§; Consequently, the molecules of I, IT and CeHg move
in lattices as a whole with reference of one to another.

The frequencies 22 and 42 - 43 of III and IV refer to the
rotational oscillations of C§H6 The frequencies 64, 83,

110 (IIT) and k2, 58, 70 (IV satisfy (1) and correspond
to the rotational oscillations of the molecules of I and

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(




"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703

USSR/Physical Chemistry - Molecule, Chemical Bond. B-4

Abs Jour : Ref Zhur - Khimiyn, No 1, 1958, 141

II located in approximately equal force fields.

Card 3/3
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R
G053, Ikeds

GROSS, Ye.P. ;KAPLYANSKIY, A.A.
iy

Absorption and emission spectra of cuprous chloride inclusions in rock
salt crystals, Opt. 1 spektr. 2 no,2:204~209 ¥ '56, (MIRA 10:3) °
(Copper chlorides--Bpectra) (Sodium chloride--Spectra)
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(Cres s 4

s Ny * ’
absorption edge o Cuig
- plex structure with J steps at 1.045 e.v. and 1.042 e.v. At
each step 2 very narrow emission bands have been observed.
. Thie ahsarption in the ne‘pu decreases with a decrease in |
temp. The absarption o the continuous spectrum also -
decreases with lowered temp., aml 6 separate absurption
lines appear on the continuous background, The lincs
form a series of frequencies »y = 17460 — 7853/8? cm. !
(»'= 123 . ). The H-type quantum charucter of the
series Is attributed 4o exciton excitation, the exciton being
considered as & quasl H-atom combination of au electron
ondd a hole, The exciton in Cuy0 is & “free’’ travelling
exciton. Other absorptiun expts. were made on Cu,Q

t
~ glates polished down 10 20 4. A pew green serics of 4 lines
was discovered at 77.3°K., with s = 18507 — 1246/n?
. (w = 2,3,4,8), also attributed to the exciton, An indication
: of the presence of the first line of the green series was found
,at 4.2°K. At 1.3°K. a fine structure of the lines of the
serics was observed; some deviations from H-type

" orbits are present, es ty for jow quantuin nos. .
P el of 20

‘ Stark effect ot appli of 20 kv. and 70 kv. was
observed; hawever this cffect was considerably different

«frosm the behavior of the at. spectral lines of H, indicating a
‘ mote complex nature of the exciton. S, Pakswes
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Category : USSR/Cptics - Frysics' ~plics K-9

Abs Jour : Ref Zhur - Fizika, ¥ 1 19%7 N: 236

Author . Gross. Ye F., Kapiya:skiy, A A WM vikov, B.B.
Title . Phctoc wA.ctl+ty, Ral:atin, e .1 Adsirptinog of Light 1n Help, Crystals

Orig Pub : Zh. tekh. fizik:. 10%%, of Ko 3L 91700

Abstract : An investigatl x was made o f trne Atst-ituricr of phe ttcr-;.iuctnityé n °f
sicgle crystsis «f <o Hglp moe crystais (7} at T7.3K 1« prlerized Z_fght.
The cptical axis ¢ 12 pasllel Lo tie purfece of piste 1. 1f the 1igtt 1s in-
cident exactly perope:iizutar to the su-face, the A ¢curve Tor 8 vay with E
perpeciicular t> ¢ tas a rapii vise res: the shmp'gg:’sc'pt:-:; edgs of this ray
( A= 5350--53907, ax. thew iim!-ishes sl wly t-ward tte short-wave gide. This
decrease crutairs nooarrow gap, the praitis of wiich ¢ tpedles wisa tae pelar-
jzed 5330 A ex-'t:c shsc-pti . liie {E &5 perpesdic.lar t ¢). The € pp curve
for a ray with E rarallel te c kas a broad meximum, corresponiing to tge absorp-
tion edge of the extraordizary ray ( = 4950--5150 A). If rlate I is turnmed
slightly about sx axis perpe-itcula~ to the suvface. 2 narrcv peak appears at
5330 A. The fact that the 5330 A excltcn 1i-e appears bsth iz the form of a
peak and in tke f-rw of a gap in 6o i ascribed ts tre variatios ir the ab-
serption of light of varylog p*lad?s.tfnr,, as 8 fumcti~c of the crystal corien-

tation relative t the 1ccidert ray. Toe peak of AN ph ‘g sberved when

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(
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Category : USSR/Optics - Fhyzical _ptics K-5
Abg Jour : Ref Zhur - Fiziks, N i, 1957, % 214
excitoms are Totmed <ver the soti-e thickoess «f the crystal, while the gap

in 6 appears whed they are creatzd ard anvibilated in the surface layers.
It 1ap2educed tpat tnz photoefrect 18 partly due to excitor excitation. An

assumptiou 3s maie that the pustoeffect cccurring upic absorrtion in the con-
tinuous spectrum 15 e.3: Aue tr exciton formetirs by racrmblustion of electrons
and holes.
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~ GRoss, Yo F

o Zeeman gf]ﬁt in th. yellow series ot gxciton or & ¢
oXide crystal, il F,(ross, B, arel 1, il N
TGy (Physmmmﬂﬁ.' ZD N y, “H,enin rudd. ; /
, CRuts T rTn, TR o, & previous 7, /4

investigations of the ibsorption lines of Cu:0O efystals {cl.

C.4. 50, G0304) the ;ceman eTect of the yellow series way

ncustired with s spedtrograph of 1.6 A./mm. dispersion at

LK. Slhc uyslaﬁns cooled with lguid Hek. In n mag-

netie ficld of 27000 o rsteds, lines of the serics » = 3, 4, 5,

und 6 on the absorptiza spectrogram, tn nospolarized tight,

changed into doublets.  The sepn. of the line n = 2 was not

accomplished as a resu't of its great swidth. The investign-

tions in polurized lighy indicated that the doublets may be

observed in both » and ¢ companents, The distance A\

~between components of doublets was const. for 511 nes and

was equal to the distince between o componcnts (AN =

1.OA.) of the first lincof the seties.  The lines of the serics

sepg. In a magnetic field were displaced tgward the short

wavt lengths, relative fo their Initial positivn in the ahsence

‘of the magnetic field. The displacement was itcreased

with the quantum nio. of the line, for # = 5 it was 0.5A. in a :

maguetie field of 27000 cersteds, Paul Palivenka

———
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Category :
Abs Jour
Author
Title

Orig Pub :

Abstract

7

USSR/Electricity - Semiconductors

: Ref Zhur - Fizika, No 2, 1957, Fo k212

: Qross, Ye.F., Kaplyanskiy, A.A., Novikov, B.V.
; Structure of Spectral Curve for Internal Photoeffect in Crystals of

Cadmium Sulfide

Zh. tekhn. fiziki, 1956, 26, No L4, 913-916

¢ A connection is established between the line spectrum of the absorption

edge and th» spectral distribution of photoconductivity of a CdS
crystal. A:cording to the concepts concerning the exciton mechanism of
photoconductivity, each line in the absorption spectrum corresponds to
a maximum of photoconductivity. When CdS (T —77.3°K) is exposed to
light so polarized that the B-vector, the optical axis c of the crystal,
and the direction of the incidence of the ray lie in the same plane
(the E vector and the axis ¢ form thereby a small sharp angle), in the
spectral distribution of the photoconductivity displays narrov maxima
at 4869, 4840, 4820, and 4710 A. The first three maxima are in good
agreemant with the lines in the absorption spectrum. In the case when
E is perpendicular to c, the wavelengths 4869, 4840, and 4B20A corres-
pond to dips in the curves of the spectral distribution of photocon-

: 1/2
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Category : USSR/Electricity - Semiconductors

Abs Jour : Ref Zhur - Fizika, No 2, 1957, No h212

ductivity. Such a phenomenon was observed earlier by the authors in the
case of Hgl, (Referat Zh. Fizika, 1956, 2316) and is connected, in
their opinion, with an increase in the absorption coefficient when E

is perpendicular to ¢. If the coefficient is very large, all the light
is absorbed near the surface, which may cause a reduction in photo-
conductivity owing to the increased exciton annihilation.

i R ey U S Y ST ) MR G P g S ST B BN R R R N PGS IS IR N T e S N G P SPSIN 2 VL A AR N s T AP TN S BV
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~eoss, ]
USSR / Electrizity G

Abs Jour : Ref Zhur - Fizlka, No 4, 1957, lo 9728

Author : (ross, E.r.

Inst : Leningrad Physico-Technocal Institute, Academy of Scien:es
USSR

Title : Spectrum of Excitation of Excitons in Solids.

Oorig Pub : Zh. tekh. fiziki, 1956, 26, No 5, 938-9L0

Abstract : A very complete survey and critical analysis of the experi-
mental material devoted to the study of the optical spectra
of excltation of excitons in crystals of Cu20. Data are gi-
ven for the yellow and green serles of absorption lines,
and also for the flne structure of the yellow series. Data
for the line of the series (without account for the structu-
re) fit quite well into the hydrogen-like model of the exci-
ton, but precise measurements of the Stark effect, described

Card : l/2
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USSR / Electricity G

Abs Jour : Ref Zhur - Flzika, No 4, 1957, No 0728

Abstract : in detail in the work, indicate that the spectrum of the ex-
citon of a crystal Cus0 ls far from hydrogen-like. The author
proposes that the exciton should be more readily considered
as a system similar to the complex atom. Bibliography. bs
titles.

Card 2 2/2
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.ygsR/optics - Physical Optics X-5
Abs Jour Referat Zhur - Fizixa, 10 5 1957, 12887

/ Author + Gross, wYakobson , MeA.

/ Inst o

:’ Title : Radiation gpectrum of the Exciton.

|

P orig Pub 7h. tekhn. s1ziki, 1956, 26, Ho 6, 1269-1371

i \ Abstract ¢ An investi@.tion was made of the azure 1uminescence of &
cas crystal at T7.3° K. When the excitation is produced
by the 36634 percury line of by the continuous gpectrum

in the blue rezion of ih€ spec~
adiation ‘vands

i M
/ of an 1ncandescent lamp
trum, one obgerves the folloving 1ines and T
1s the parent.heses {ndicate the voundaries O
PB13), (1838, 4858), ug70, 4875, 4880,
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USSfi/Physical Chemistry. Crystals.
Abs Jour: Ref «hur-Khimiya, No 5, 1957, 14520

Abstract: bands of Cds and a group of lines analogous to the
"violet" CAS luminescence. Wave lengths of the centers
of the two short wave emission bands of A6811 and 6837 A
at 77.3%K, brought to the temp. of 4.29K, 26740 and
6766 A, coincide with two strong lines of agsorption, )\
6733 and 6753 A. These bands are considered due to
emission of the exciton during its annihilation. As in
the case of CdS, 1lines and bands of CdSe emission and
absorption are differently polarized.

Card 2/2
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(LRL>>, ﬁfi. Fe.

Category: USSR / Physical Chemistry - Crystals B-5
Abs Jour: Referat Zhur-Khimlys, No 9, 1957, 29747
Author : G . Pe., Kaplysnskiy A. A., Novikov B. v.

Inst * Academy of Sciences USSR
Title : Exiton Structure of Spectral Curves of Photoelectric Effect in

Crystals

Orig Pub: Dokl. AN 8SSR, 1956, 110, No 5, T761-764

Abstract: Investigation of spectral distribution of internsl photoetfect (PE)
of Hgl. and CdS crystals in the proximity of absorption edge vhere,
according to other publications, narrow exciton absorption lines
are present. Measurements vere conducted at 77.3%K in polarized
light, with monocrystal plates containing the c axis or perpendicular
to ¢, at different matual orientations of 1light vector E, direction
of light incidence 1 ans axis c. In the case of singulsr besm, when
C and E form an acute angle, Hgl has a PE pesk at 5330 A, and Cd8
has peaks at 4869, 4BLO and 4820 A. Position of all peaks coincides

wvith the position of the lines of exciton absorption of these crystals.

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703

Category: USSR / Physical Chemistry - Crystals

Abs Jour: Referat Zhur-Khimiys, No 9, 1957, 29747

The conclusion is reached that optical excitation of exitons causes
internal PE. Wide structureless PE maxima in the region of absorp-
tion edges of ordinary and singular beams sre probably connected
with continuous absorption. This shows that PE arises also on light
absorption in continucus spectra. However in such a case the PE can
be caused by excitons formed by recombination of electrons and holes.
Occurence of recombination is confirmed by exciton radiation of these
crystals on excitation in principal lattice. With another orienta-
tion of ¢, E and 1, in lieu of PE peaks at the location of absorption
lines are found PE dips, which are attributed to surface absorption
of 1ight. The effects of infrared and red brightening on PE curves
have been investigated.
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SUBJECT USSR / PHYSICS CARD 1 /2 PA - 1982
AUTHOR GROSS,E.F., ZACHAR&ENJA,B.P.
TITLE ‘The Linedr and the Quadratic ZEEMAN Effect and the Diamagnetism
of the Exiton of Cuprous Oxide Crystals.
PERIODICAL  Dokl.Akad.Nauk 111,fasc.3, 564-567 (1956)
Issued: 1 / 1957

One of the most interesting objeots for the investigation of the exitonlike ab-
sorption of light are cuprous oxide orystals. In thim Cu,P-plates two series
of absorption lines could be observed at the temperature 6f liquid nitrogen:

a8 yellow and a green series, the frequencies of which duly satisfy the series
relation of hydrogenlike atoms. The first line (n = 1) of the yellow series de-
viates considerably from the hydrogenlike relation. If the crystal is cooled
down to 1,}° K up to 10 terms of the yellow series could be observed. In Cu20-

crystals the exiton can probably be represented, at least at high excited
states, by MOTT'S model, i.e. the exiton can be considered as a system con-
sisting in a definite manner of an electron and a hole. The radius of the exi-
ton orbit is enlarged to the & -fold of the orbit of an isolated atom, where

fo is the dielectricity constant of the medium. Because of the large dimensions
of the exiton the Stark-effect on the lines of exiton absorption could be ob-
served under the effaect of comparatively small fields applied to the crystal.

In the cage of Cuzo-plates of 100 micron thickness the authors were able to
make the following observations at 1,}0 K by using a magnet for 30.000 Prsted:
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Dokl.Akad.Nauk 111, fasc.3, 564-567 (1956) CARD 2 / 2 PA - 1982

The first term of the yellow exiton series splits up into a triplet on a magne-
tic field, which field as usual consists of a not displaced line in the n-compo-
nent and of a doublet in the o-component. The considerable narrowing of the
lines at 1,30 K and the use of a spectrograph with high dispersion permitted
the observation of the ZEEMAN splitting up not only in the case of the firat
narrow line with n = 1, but also in the case of the other terms of the series,
The lines n = 3,4,5 split up in the magnetic field into doublets, and these
doublets were observed on the occasion of investigations of polarization in

the case of x- and also of d-components. On this oocasion the components of

the doublets are identical in both ocomponents. However, it is possible that
ZEEMAN'S splitting up furnishes a quartet (which is not dissolvable) the x- and
g-components of which are very olose together. Furthermore, the terms of the
series whioh was aplit up in the magnetic field shift towards shorter wave-
lengths. Diamagnetic shift in the exitoa spectrum permits the determination of
the exiton radius, and at n = 5 the value Tox ™ 200 % is found. By means of

MOTT'S model Tox ™ 280 £ 1s found for the analogous quantity, which may be

described as good agreement,
Thus the quasiparticle exiton actually exists in a solid with the properties
of an atomic system.

INSTITUTION: Physical-Technical Institute of the Academy of Science in the
USSR.
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about one year, lhc‘!l pectrum was cuuplucly'rcalwtd@
This . Indicates that colloidal CuCl diffuced in NaCl au
-+ gradually concentrate tack, A study with polariaed light
- showed that the sire of CuCl particics was <0.5 u).  This

; method has many proctical advantagel (larger sfze of
crystals, inert to humidity fa the air, ete)) over the sub.

. Umatlon of CuCl futo Al {cf. Kokhaaenko (C.4. 30,
#1810}, AP Botleky .
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. AUTHOR:

TITLE:

PERIODICAL:

“STRACT:

_GROSS,E.F., RAZBIRIN,B.S., JAKOBSON,M.A. PA - 2187

The Liné Bpectrum at the Edge of the Main Absorption and on
the Structure of the Crystals of Sulphur-Cadmium. (Russian)
ghurnal Tekhn.Piz. 1957, Vol 27, Nr 1, pp 207-209 (U.S.S.R.)
Received: 2 / 1957 Reviewed: 3 / 1957

At first some relevant previous works are cited. On the occasicn
of a further development of these investigations of the ab-
sorption of light in CdS crystals, at temperature of liquid
helium, the authors discovered the follecring interesting phrern: -
ena: 1) The narrow bands {n the range of strong absorption,
which are located on the shortwave side of the line spectrum @
the absorption of the CdS crystal, show a fine structure. In
the case of some bands this structure is more distinct than in
the case of others. 2) Adsorption bands of the CdS crystals
also have different states of polarization. Some lines are very
highly polarized so that they ocour in the spectrum only in

one component., Other lines are either not polarized at sll or
only very slightly. 3) The weak absorption lines of the CdS
crystals are on the long wave side of the edge of the main ab-
sorptionj they are weaker and extremely sensitive to the condi-
tions on which CdS orystals are produced and bred. The crystals,
which were bred under different conditions, also have different
spectra, especlally w#ith respect to the weak lines. Lines and
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PA - 2187
The Line Spectrum at the Edge of the Main Absorption and on
the Structure of the Crystals of Sulphur-Cadmium (Russian).

weak bands with high absorption coefficients which were on the
short wave side of the spectra of lines proved to have good sta-
bility. They obviously belong to the exiton levels. 4) The
authors found an extraordinary veriability of the line spectrum
of absorption in the case of most of the crystals investigated.
This applies not only to cryatals produced by means of various
nethods but also for different points of one and the same
cryatal. Different orystal ranges also have different spectra.
These and other phenomena indicate a very strong macroscopio
inhomogeneity in the structure of various parts of a crystal
and these ranges are sometimes distinctly separated from each
other. Some phenomena resemble the STARK effect and indicate

a strong inhomogeneity of the electric fields on the different
parts of the orystals. The variety in the spectra of the CdS
crystals, their inhomogeneity and variability may be due to
several reasons of which, above all,the following are the most
important: 1) The existence of a surplus of Cd=- or S atoms in
_the CdS orystals. 2) The existence of "foreign" atoms in the
CdS lattice, 3) Defects of all sorts in the crystal lattice.
4) Mechanical deformations of the lattice. 5) Surface
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PA - 2187
The Line Speotrum at the Edge of the Main Abgorption and on
the Structure of the Crystals of Sulphur-Cadmium (Russian).

phenomena and surface levels. The phenomena observed by the
authors offer wide possibilities for spectroscopical exami-
nations of the CdS orystals.

Leningrad Physical-Technical Institute of the Academy of
Science of the U.S.S.R.

Library of Congress
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AUTHORS: Gross, Ye. F. and Kaplyanskiy, & «

TITLE:s Abgorption of Light in Crystals ui Mercury idalides
(Pogloshcheniye sveta v kristallakh galogenidov rtuti)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Vol XX1, #2, pp 220~
224, 1957, USSR, Seriya fizicheskaya

ABSTRACT Excited states of solids are manifested in absorption
spectra of crystals by discrete structure at the long
wavelength border of internal absorption. The role
of the lattice in the existence and properties of

exciton levels can be experimentully detected by
two methods: '

1. Studying and comparing absorption epectra of
crystals of different chemical compounds posgessing
similar lattices;

2. Studying absorption spectra of crystels of dif-

ferentlmodifications of the same substance possessing

polymorphism property; this method allows to detect

the affect of crystal lattice on exciton levels "in
Card 1/4 the pure form."
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TITLE: Absorption of Light in Crystals of Mercury Hulides
(Pogloshcheniye sveta v kristullakh galoganidov rtuti)

The article describes results of studying absorption
spectra in mercury halides Hng, HgJ and HgBrQ,

The absorption spectrum of tetrugonal modification of
HgJ, has a complicuted and diverse structure (lines,
ban%s, continuous absorption steps extending in a
wide spostrum region from 5,330 to 3,725 i (at
T = 77.3 K). Basing on the Dykman and Pekur theory,
the narrow lines in the absorption spectrum can be
ascribed to the excitation of non-polarizing excitons
in the HgJ, crystallic lattice. The broad bands can
be ascribcﬁ to the formation of pclarizing excitons
connected with the higher excitation levels in the
HgJ2 crystal,

In the absorption spectra of the rhombic modification
of Hgl,, no discrete structure was observed. The
rhombi& lattice of HgBr, 1s wholly isomorphic with
the rhombic HgJ, lattice and their absorption spectra
are indentical.® Theve results indicate the strong
Card 2/4 offect of lattice structure on crystal exciton levela.
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TITLE: Adsorption of Light in Crystals of Mercury Halides
(Pogloshcheniye sveta v kristallakh galogenidov rtuti)

The difference between tetragonal and rhombic HgJd
modifications stems mainly from a difference in tge
geometry of lattices.

Adsorption spectra of HgJ were also studied. Structure
wus not detected in its monocrystals; in the thin
polycrystal layers a broad band preceding continuous
adsorption spectrum was discovered. The band center

is situated a® a wavelength of 4,240 K (at?= 717.3°K).
It can be ascribed to the exocitation of polarizing
exocitons in the HgJ lattice. This fact indicates the
possibility of different effectis of lattice structure

on the polarizing and non-polarizing exciton levels.

Comparing these results with the results of photo-
sensitivity of the two Hng modifications, the following
correlation can be establifhed: crystals of tetragonal
HgJ., possessing linear exciton structure at the border

Card 3/4 of adsorption spectrum are highly photo-sensitive;
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Adsorption of Light in Crystala of Mercury Halides
(Pogloshcheniye sveta v kristallakh galogenidov rtuti)

crystals of rhombic HgJ., deprived of any structure at

the border of adsorption spectrum are non-photo-sensitive.
This correlation indicates the great role of excitons

in the phenomenon of internal photo-effect.

3 gpecira are given. There are 18 references, of which
10 are Slavic (Russian).

INSTITUTION: Physico-Technical Institute of the USSR Academy of
Sciencesn

PRESENTED BY:
SUBMITTED: No date
AVAILABLE: At the Library of Congress
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AUTHOR: _ GROSS,YE.F., RAZBIRIN B.S., YAKOBSON M.A. PA - 3573
TITLE: Line Spectra of Fundemental Absorption Edge of the Cd3 Crystals.
(Lineychatyy spekir kraya ocsnovnogo pogloshcheniya kristallov
semistogo kadmiya, Russian)
PERIODICAL:  Zhumal Tekhn. Fiz. 1957, Vol 27, Nr 5, pp 1149-1151 (u.s.S.R.)

ABSTRACT: The present paper gives a detailed desoription of the cbservations
made at T = 4.2° K. At this temperature the lines mentioned were
partioularly aistinot. The monoorystals of CaS inveatigated were

cbtained in different manners:

1.; Aocording to FRERICH'S method (Phys.Rev. 72, 59k, 1957) .

2.) By sublimation of pure Cas powder in a HyS- and Hy - atmosphere.

In the oase of all monoorys tals investigated the optical axis O
wes in a plane of the orystal and was dtrectioned according to the
groove on the surface. 1t was found that a group of thin and weak
lines on the edge of the real absorption domain, A A 48894860 X,
undergoes considersble changes with respect to intensity and
breadth and number cf lines on the oocoasion of transition from one
orystal to another. The number of absorption lines differs
acoording to the different orystals. In most samples their speotra
were cbserved also in polarized light. Some of the thin lines at
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PA - 3575
Line Spectra of Pundamental Absorption of the Cas Crystals.

the edge of the absorption were highly polarized. The thin lines
with long waves in the domain of A A 4889-4865 R are fully
polarized. Those strips which are located on the short-wave side
of the variable thin lines do not change their position consider-
ably and seem to be stable. It turned out that not only the various
orystals can differ from one another with respect to the speotrum,
but that also various parts of one and the same orystal have
different spectra. The great variability of the narrow lines on ths
edge of the absorption must still be interpreted and explained.
(With 1 Table, 3 Illustrations, and 1 Slavio Reference).

1Tl

21.2.1957
Library of Congress
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AUTHORS CROSO,Ye.F,, HAZBIRIN,3.S. 57-A-36/36
‘TITLE: " Hydrogen-like Line Series in the Spectrum of the Cadriun-Sulphide

: Crystal on the Border of Basic Absorption. (Vodorodopvuobnaya
seriya liniy v spektre kristalla sul'fida kadniya u kraya 03~
novnogo pogloshcheniya, Russian)

PERIODICAL: Zhurnal Tekhn. Fiz., 1957, Vol 27, lir 6, pp 1398 - +399 (U.£.3.R.)

A3STRACTs A regularity- in the distribution of the lines of the spectrum
was found to exist where the thicker crystels have a group of
broad stripes AA 4860 - 4790 2. In very thin crystals with a
thickness of about 1« , it was posnible, because the stripes
contrgcted and bacame narrow lines, to seec a group of 4 thick
absorption lines in the polarized light with an electric vector
(which is located in a plane that is vertical to the optical
crystal axis). It was found that the frequency of these lines
satiofies the hydrogen-like dependence. The authors are of the
opinion that %his hydrogen-like series of thick lines in the ab-
sorption spectrum of the Cd3 gshows that this series belongs to
the exitons in the CdS crystal lattice. It is shown that the
erystal in the plane which is vertical to the optical axis is
"igotropio”. It is assumed that in the case of excitation by a
polarized light with an electric vector (which is located in a

plane that is vertical to the optical crystal axia) the ex-

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703

57-6-36/36

Hydrogen-Like Lino Series in the Spectrum of the Cadmium-
Sulphide Crystal on the Bordar of Basic Absorption.

citation spuctrum of the exitons can be hydrozen-like, which fact
wags also confirmed by experiment. (vith 1 table and 3 3lavic
references)

A3SCCIATIONs Not given
PRESENTED BI1

SUBAITTLDs 20.5.1997
AVAILABLE Library of Congress
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" AUTHORS: Gross, Ye.F., Zakharchenya,B.P. 57-9-3/40

‘TITLE: The Dia;;éﬁéiic Zeeman Effect and the Exiton Structure in Cuprous
Oxide Crystal (Diamagnitnyy effekt Zeyemana i struktura eksitona
v kristalle zakisi medi)

PERIODICAL: Zhurnal Tekhn.Fiz., 1957, Vol.27, Nr 9, pp. 1940-1943 (USSR)

ABSTRACT In the case of a number of crystals narrow lines and absorption
bands are observed at the edge of the basic absorption on the side
of long waves. The investigation carried out here intends to prove
that these narrow lines and bands are caused by exitons and not by
an "admixture"” center. This investigation ies connected with the
proof of the existence of the existence of exiton-quasiparticles,
which is characteristic of the crystalline state. The author show-
ed already in Zhurnal Tekhn.Fiz., 1956, Vol. 26, p Too that the
Zeeman effect is of a peculiar character the lines of the yellow
Cuy0 -series K= 3,4,5,6. This Zeeman effect can be used for the
purpose of proving the aforementioned existence. Further investi-
gations showed that this effect is much more complicated, namely:
the observed splitting-up of the lines n = 3.4,5,6 of the yellow
exiton series is not caused by the ordinary linear Zeeman effect
as was originally assumed by the author, but is conected with the
diamagnetic quadratic Zeeman effect. It is shcwn that with one and
the same n, but different azimuth quantum numbers 1 orbital mag-

Card 1/2 netic quantum numbers m; somevhat different diamagnetic displace-
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The Diamagnetic Zeeman Effect and the Exiton Structure in 57-9-5/40
‘Cuprous Oxide Crystal

ments take place, which, even if the ordinary linear Zeeman effect
1s lacking, leads to the splitting up of the energy terns in the
case of the exiton. The investigation of the magnetic splitting
up in the %- and g-components of the lines of the yellow series

in Cu,0-crystal showed that with the lines of the series n s« 3,4
5,6 tﬁe diamagnetic quadratic Zeeman effect occurs, vhereas the
ordinary Zeeman effect is lacking. This proves that the narrow 1li-
nes observed are caused by exitons and not by "admixture” centers.
There are 15 Slavic references.
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" AUTHOR? \qupgj_fe.?., Razbirin, B.S.

TITLEs The Spectrum of Edge Absorption in CdS Crystals and Its Relation
: with the Surface and Deformation of the Crystals
(Spektr krayevogo pogloshcheniya kristallov sul'fida kadmiya i
yego svyaz's poverkhnost'yu i deformatsiyami kristallov)

PERIODICALs Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr 9, pp. 2173 - 2176 (USSR)

ABSTRACTs €ds orystal of various thicknesses ware investigated. It was
posaible to investigate the absorption spectrum of a crystal
of one tenth mioron thickness. It was found in this case that
the self-absorption of light was 80 weak that it was possible
to penetrate far into the violet part of the CdS absorption
spectrum and to observe two new relatively broad washed out ab-
sorption stripes at the tomperaturg of 1liquid helium (T-4.2° K).
One of them, has a breadth of 20 in the neighborhood of about

A = 4710 %, the othegy, with a breadth of 30 X in the neigh-

borhood of A = 4660 §. Both are on the shortwave of the atrims
previously deteoted by the authors (Zhurnal Tekhn. Fiz., 1957,
p. 207 and DAN SSSR, 102, 483, 1955). Beaides, the absorption
spectrum of thiok orystals obtained by the Frerikhs nmethod was

Card 1/3 investigated. On the basis of experiments carried out it is
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The Spectrum of Edge Absorption in Cd3 Crystals and Its Relation with the Sur-
face and Deformation of the Crystals

assumed that the narrow absorption lines in CdS crystals are
not connected with the volume of the crystals but with its sur-
face and are probably created during transition of the electrons
under the influence of light into any levels, which are apparent-
ly loocated on the gsurface of the crystals. Both groups of ex-
periments show that the narrow absorption lines are connected
with the levels located on the surface of the crystals and are
perhaps produced as a result of foreign substances existing on
the surface of CdS crystals. It is shown that by the frequency
of four stripes of nearly equal width which with one component
of the electric vector E L ¢ (¢ - the optical crystal axis) sa-
tisfy thc hydrogenlike relation., Observations carried out with
polarized light make it possible to distinguish between two
groups of CdS crystals which are distinguished from each other
by the polarizatio of groups of narrow lines within the range
of AA 4889 - 4855 ﬁ. There are 4 figures, 1 table, and 5 Slavic
references.
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